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ABSTRACT

This health and safety plan establishes the procedures and requirements
that will be used to eliminate or minimize health and safety risks to personnel
performing remediation activities and field sampling in and around TSF-46,
TSF-47, and TSF-48, the V-Tanks (TSF-09 and TSF-18), and the TSF-19
TAN-616 caustic tank. The remediation around the V-Tanks includes tank and
tank contents removal, waste transfers, Phase 1 treatment (air sparging) of
consolidated tank contents and associated activities, consolidation tank sampling
and sample returns, solidification of the treated waste, soil removal and disposal,
site backfill and restoration as required by the Remedial Design/Remedial Action
Work Plan Addendum 2 for the TSF-09/18 V-Tanks, and remediation activities
associated with TAN new sites. Activities associated with the TSF-19 caustic
tank include disposal actions. This health and safety plan contains information
about the hazards involved in performing the work as well as the specific actions
and equipment that will be used to protect personnel while working at the task
site.

This health and safety plan is intended to give health and safety
professionals the flexibility to establish and modify site health and safety
procedures throughout the entire span of site operations based on the existing and
anticipated hazards.
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Health and Safety Plan for the V-Tank
Area CERCLA Remediation at
Test Area North, Waste Area Group 1,
Operable Unit 1-10

1. INTRODUCTION

1.1 Purpose

This Health and Safety Plan (HASP) establishes the procedures and requirements that will be used
to eliminate or minimize health and safety hazards to personnel conducting sampling and remediation
activities of soil—as described in the Field Sampling Plan for the V-Tank Area New Sites, for Test Area
North, Waste Area Group 1, Operable Unit 1-10 (DOE/NE-ID 2004a), Field Sampling Plan for
TSF-09/18 V-Tanks Phase I Treatment (ICP 2004a), Field Sampling Plan for the TSF-09/18 V-Tanks
and Contents Removal and Site Remediation for Test Area North, Waste Area Group 1, Operable
Unit 1-10 (ICP 2004b) and the Group 2 Remedial Design/Remedial Action Work Plan Addendum for the
Assessment and Cleanup of V-Tank Area New Sites, for the Test Area North, Waste Area Group 1,
Operable Unit 1-10 (DOE/NE-ID 2004b). In addition, this HASP addresses remediation of the Group 2
V-Tanks (TSF-09 and TSF-18) tank and tank contents removal, Phase 1 treatment (air sparging) of
consolidated tank contents, tank content sampling, solidification of the treated waste, tank removal, soil
removal and disposal, and site backfill and restoration at Test Area North (TAN), Waste Area Group
(WAGQ) 1, Operable Unit (OU) 1-10 located at the Idaho National Laboratory (INL). The location of the
INL Site within the State of Idaho is shown in Figure 1-1.

1.2 Scope and Objectives

This HASP has been prepared to support the Group 2 TSF-09 and TSF-18 activities outlined in the
Group 2 Remedial Design/Remedial Action Work Plan Addendum 2 for the TSF-09/18 V-Tanks and
Contents Removal and Site Remediation Test Area North, Waste Area Group 1, Operable Unitl-10
DOE/NE-ID 2005). In addition, this HASP governs all work at TSF-46, TSF-47, TSF-48 and other new
sites at WAG 1. This document has been written to meet the requirements of the Occupational Safety and
Health Administration (OSHA) standard, “Hazardous Waste Operations and Emergency Response
(HAZWOPER)” (29 CFR 1910.120). This HASP applies to all personnel who enter the project area. A
separate HASP or revision to this document may be prepared that addresses Phase 2 (chemical oxidation)
treatment of the tank contents.

This HASP has been reviewed and revised as deemed appropriate by the health and safety officer
(HSO) in conjunction with other project personnel and management to ensure its effectiveness and
suitability.

1.3 Idaho National Laboratory Site Description
The INL, formerly the National Reactor Testing Station, encompasses 2,305 km® (890 mi®), and is located
approximately 55 km (34 mi) west of Idaho Falls, Idaho. The U.S. Department of Energy Idaho

Operations Office (DOE Idaho) has responsibility for the INL and designates authority to operate the INL
to government management and operating contractors.
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Figure 1-1. Map showing the location of the INL Site and TAN.

The United States Atomic Energy Commission, now the U.S. Department of Energy (DOE),
established the National Reactor Testing Station (now the INL) in 1949 as a site for building and testing a
variety of nuclear facilities. The INL has also been the storage facility for transuranic radionuclides and
radioactive low-level waste since 1952. At present, the INL supports the engineering and operations
efforts of DOE and other federal agencies in areas of nuclear safety research, reactor development, reactor
operations and training, nuclear defense materials production, waste management technology
development, energy technology and conservation programs, and DOE long-term stewardship programs.
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In November 1989, because of confirmed contaminant releases to the environment, the
Environmental Protection Agency (EPA) placed the INL on the “National Priorities List for Uncontrolled
Hazardous Waste Sites” (54 FR 223). In response to this listing, the DOE, EPA, and the Idaho
Department of Environmental Quality (DEQ), herein referred to as the Agencies, negotiated the Federal
Facility Agreement and Consent Order (FFA/CO) and Action Plan (DOE-ID 1991). The Agencies signed
these documents in 1991, establishing the procedural framework and schedule for developing,
prioritizing, implementing, and monitoring response actions at the INL in accordance with
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Resource
Conservation and Recovery Act (RCRA), and the Idaho Hazardous Waste Management Act.

1.4 Test Area North Description

To better manage cleanup activities, the INL was divided into 10 waste area groups (WAGs). TAN,
designated as WAG 1, includes fenced areas and immediate areas outside the fence lines at the Technical
Support Facility (TSF), the Initial Engine Test (IET) Facility, the Loss-of-Fluid Test (LOFT) Facility, the
Specific Manufacturing Capability (SMC) Facility, and the Water Reactor Research Test Facility
(WRRTF) (DOE-ID 1999).

Figure 1-2 shows the location of the various facilities at TAN, which is located in the north-central
portion of the INL Site. The facility was constructed between 1954 and 1961 to support the Aircraft
Nuclear Propulsion Program, which developed and tested designs for nuclear-powered aircraft engines.
When Congress terminated this research in 1961, the area’s facilities were converted to support a variety
of other DOE research projects. From 1962 through the 1970s, the area was principally devoted to the
LOFT Facility, where reactor safety testing and behavior studies were conducted. Beginning in 1980, the
area was used to conduct research and development with material from the 1979 Three Mile Island
reactor accident (DOE-ID 1998). During the mid-1980s, the TAN Hot Shop supported the final tests for
the LOFT Program. Current activities include the manufacture of armor for military vehicles at the SMC
Facility, and nuclear storage operations at TSF. Decontamination and decommissioning (D&D) has
recently been completed at the IET Facility.

1.5 Site Description

As a supporting document to the Group 2 RD/RA Work Plan (RD/RAWP) Addendum 2,
Revision 2 (DOE/NE-ID 2004c) and the Group 2 RD/RA Work Plan Addendum for New Sites
(DOE/NE-ID 2004b), this HASP provides only a brief background of the V-Tank area. Detailed
background information for TSF-09 and TSF-18 is contained in the Group 2 RD/RAWP (DOE-ID 2002)
and the second addendum to that document (DOE/NE-ID 2004c). Detailed background information for
TSF-46, TSF-47, and TSF-48 areas is presented in the Group 2 RD/RA Work Plan Addendum for the
Assessment and Cleanup of V-Tank Area New Sites, for the Test Area North, Waste Area Group 1,
Operable Unit 1-10 (DOE/NE-ID 2004b).
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Figure 1-2. Map of the Test Area North Complex at the Idaho National Laboratory Site.
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1.5.1  TSF-09, Tanks V-1, V-2, and V-3

The TSF Intermediate-Level (Radioactive) Waste Disposal System (TSF-09) is situated in an open
area east of TAN-616 and north of TAN-607 as shown in Figures 1-3 and 1-4. TAN-616 has been
removed prior to implementation of this HASP. TSF-09 consists of three underground storage tanks
(USTs) (V-1, V-2, and V-3). These USTs are constructed of stainless steel, 3 m (10 ft) in diameter, 5.5 m
(18 ft) long, buried approximately 3 m (10 ft) below grade, and have 50.8-cm (20-in.) manholes that are
accessible through 1.8-m (6-ft) diameter culverts installed in 1981. These V-Tanks were installed in the
early 1950s as part of the system designed to collect the following for treatment:

1. Radioactive liquid effluents generated in the hot cells, laboratories, and decontamination facilities
at TAN

2. Waste from the Initial Engine Test Facility (TSF-21).

Based on environmental sampling, process knowledge, and work site use, the remedial
investigation/feasibility study (RI/FS) (DOE-ID 1997) concluded that the known or suspected types of
contamination at the work sites include metals (barium, cadmium, chromium, lead, mercury, and silver),
volatile organic compounds ([VOCs] trichloroethene, 1,1,1-trichloroethane), semivolatile organic
compounds ([SVOCs] bis[2-ethylhexyl] phthalate), polychlorinated biphenyls (PCBs), radionuclides
(Cs-137, Co-60, Sr-90, and various isotopes of plutonium and uranium [DOE-ID 1997]). Since their
installation, the three 37,850-L (10,000-gal) tanks have been used to store radioactive liquid wastes
generated at TAN. Although the waste sent to the tanks was considered liquid, some oils and solids were
also sent to the tanks, thereby creating two distinct phases (sludge and water). The RD/RA Work Plan
Addendum 2 (DOE/NE-ID 2005) documents potential organic and inorganic contaminants for TSF-09.
For Tanks V-1 through V-3, EDF-3868 summarizes the potential contaminants in two separate phases
within each tank. However, the work plan addresses the methodology for operationally mixing these
phases to a nominally consistent state prior to transfer and subsequent treatment.

The waste collected in the tanks was treated in the evaporator system located in TAN-616.
Treatment residues were sent to the TSF injection well or the PM-2A Tanks at TSF-26. After the
evaporator system in TAN-616 was shut down in 1972, waste stored in the TSF-09 Tanks was sent
directly to the PM-2A Tanks. After 1975, waste that had accumulated in the TSF-09 Tanks was pumped
out and shipped to the Idaho Chemical Processing Plant by tanker truck. Spills during tank operation and
runoff from an adjacent cask storage pad reportedly contaminated surface soils surrounding the tank. In
1968, a large quantity of oil was discovered in Tank V-2; the tank was taken out of service. The oil was
removed from Tank V-2 in 1981, and the liquid in the three tanks (V-1, V-2, and V-3) was removed in
1982. During removal of the liquid, approximately 6,434.5 L (1,700 gal) were accidentally allowed to
drain onto the ground. The liquid puddled in a soil depression along the west side of the tank manways
and flowed north out of the radiologically controlled area through a shallow ditch. Cleanup operations
removed approximately 3.8 m® (128 ft’) of radioactive soil in a 0.9-m* (10-ft?) area north of the tanks and
outside the posted RadCon zone, and the excavation was backfilled with clean soil. The tanks have not
been used since the 1980s, although liquids (i.e., rainwater and snowmelt) have accidentally accumulated
in Tank V-3 since the 1980s (DOE-ID 1997).

1.5.2 TSF-18, Tank V-9
The TSF-18 contaminated tank (Tank V-9) is situated in an open area southeast of TAN-616 and

north of TAN-607, as shown on Figure 1-3. TSF-18 consists of a concrete sand filter that was removed
and one conically-shaped UST.
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The tank at TSF-18, referred to as Tank V-9 (see Figure 1-5), is a 1,514-L (400-gal) stainless-steel
sump tank located approximately 2.1 m (7 ft) to 4.2 m (14 ft) below ground surface. Tank V-9 is a
vertical, cylindrical tank with a conical shaped bottom. It has a 1.07 m (42 in.) diameter through the
cylindrical portion for 1.7 m (5.5 ft), and then tapers down another 53.3 cm (21 in.) through the conical
section. Tank V-9 is accessible by a 15.2-cm (6-in.) diameter riser that extends to the ground surface.
Based on information obtained during the remedial investigation, the tank contains approximately 0.9 m
(3 ft) of sludge, 0.9 m (3 ft) of liquid, and 0.3 m (1 ft) of headspace. (Blackmore 1998) estimated that
the total volume of material in Tank V-9 was 1,216 L (320 gal). Radiation readings in the tank range
from 9 mrem/hr on contact just inside the 15.2-cm (6-in.) riser to 10,500 mrem/hr just inside the tank. The
tank was installed in the early 1950s and was indicated as a sump tank in “as-built” facility drawings. The
visual evidence collected during the remedial investigation is consistent with the tank configuration
shown in earlier “as-built” drawings (DOE-ID 1997). The internal visual evidence obtained with a remote
camera during the remedial investigation also indicates that the tank is in good condition (DOE-ID 1997).

Results from sampling and analysis of Tank V-9 contents performed during the remedial
investigation indicate that chemicals in the tank are very similar to those found in the tanks at TSF-09.
High concentrations of Sr-90, Cs-137, Co-60, and trichloroethene detected during analysis are consistent
with those found in the TSF-09 tanks during the Track 2 investigation in 1993 (INEL 1994). Section 2
summarizes these potential contaminants within this tank.

1.5.3 TSF-19, TAN-616 Caustic Tank

The process/product tank at TSF-19, referred to as the V-4 caustic tank was previously located
beneath the TAN 616 caustic pump room floor in the south east corner of the facility. This system was
used to store and transport 50% sodium hydroxide from the caustic tank (V-4) to the collecting tanks
(V-1, V-2, and V-3) for pH adjustment.

In the summer of 2004, the process/product tank and piping was removed under the TAN-616
D&D action. The tank was placed in CERCLA storage for subsequent management and disposal under
the V-Tanks remediation project. The process/product tank and associated piping had been deemed
emptied to standard industrial practices and the pump was removed from the facility, when the facility
was shut down in the 1970s. The 4,000-gal caustic tank (V-4) was documented as emptied to standard
industrial practices (DOE-ID 1999). Given the system design, it was determined that it was not possible
to contaminate the process/product caustic lines with waste from the collecting tanks (V-1, V-2, and V-3),
(EDF-2879). In the fall of 2004 following tank removal, material in the caustic tank was sampled to
provide for waste disposal profile development.

1.5.4 TSF-46, TAN-616 Soil

The TSF-46 site consists of soil within and around the footprint of TAN-616 (see Figure 1-6). The
TAN-616 facility is a concrete structure located north of TAN-607. The building was within 2.4 m (8 ft)
of the V-Tanks (V-1, V-2, and V-3) on the east and 18.2 m (60 ft) of TAN-607 on the south. The outside
dimensions of the facility are 10.9 x 14 m (36 x 46 ft) and the building is approximately 7 m (23 ft) tall.
TAN-616 was demolished during the spring of 2004.
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In 1955, TAN-616 was constructed and contained an evaporator system, which was designed to
concentrate radionuclide-contaminated liquid waste, mostly originating from the decontamination of
equipment and facilities. The evaporator system operated from 1958 until the early 1970s; TAN-616 was
taken out of service in 1972 because of evaporator vessel integrity problems and a temporary evaporator
system installed above the holding tanks (PM-2A tanks, V-13 and V-14). From 1972 until 1975,
wastewater might have been transferred via TAN-616 from the collecting tanks (V-1, V-2, and V-3)
directly to the holding tanks, which at this time served as feed tanks to this temporary evaporator system
(INEEL 2001).

Currently, TAN-616 and the Liquid Waste Treatment System are undergoing closure under the
Hazardous Waste Management Act (HWMA) (Idaho Code § 39-4401 et seq.) and RCRA (42 USC § 6901
et seq.) and subsequent decontamination, decommissioning, and dismantlement. Soil underneath and
around the facility has been excavated to support the demolition and removal of TAN-616, which is
discussed further in the Notice of CERCLA Disturbance: “Excavation of Soils Surrounding TAN-616"
(NCD-T04-03, Revision 2). Debris, including concrete rubble and paint chips, that becomes commingled
with CERCLA soil has been sampled and managed along with the CERCLA soil.
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Figure 1-5. Diagram of TSF-18 (Tank V-9).
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1.5.5 TSF-47, TAN-615 Sewer Line Soils

The TSF-47 is a site of an apparent past sewer/industrial line leak that was discovered by
deactivation, decontamination, and decommissioning crews in 2002 while excavating the TAN-615
building piers during dismantlement of the facility. The soil in the vicinity of the piping was damp and
the sewer line was still active. A radiological survey performed on this soil identified contamination of
30,000 dpm.

The contaminated soil was 10—11 ft below ground surface approximately 5 ft outside the west
wall of TAN-615, and just above where an east-west 6-in. cast iron sanitary sewer line tied into a
concrete line. Based on INEEL Drawing No. 423666, the 6-in. sanitary sewer line upstream of the
location of the contaminated soil has several sewer and industrial discharge feeder connections from
several TAN buildings, including TAN-607, TAN-608, TAN-633, and TAN-615. Further excavation
revealed that approximately 8 ft west from the tie-in point for the TAN-615 highbay drains, a crude
concrete and plastic bag patch had been applied to the 6-in. drain line. At the time of discovery, the
damaged section of pipe, as well as the section of pipe that contained the old tie-in from the highbay
drains, was replaced with new pipe and the area backfilled with clean soil (INEEL 2004a).

1.5.6 TSF-48, TAN-615 East and West Pits/Sumps Area Soil

The TSF-48 site consists of the soil beneath and around two pits/sumps, now removed, that were
located in the south end of TAN-615 approximately 6 ft away from the TAN-616 building’s foundation
walls. The TAN-615 building was originally constructed in 1955 to assemble and test nuclear reactors for
the Aircraft Nuclear Propulsion Program, although the building was never used for this purpose.

The east pit/sump was located in the test area and was referred to as the test pit/sump. The pit was
8 x 14 x 8 ft deep and contained a sump located in the northwest corner. The sump’s dimensions were
12 x 12 in. with a depth of 3.8 ft. The test area originally was used for the testing of fuel assemblies. The
east pit/sump and ancillary piping were reported to be out of service for their original use prior to 1971.
Between 1971 and 1978, there was no known use of the east pit/sump, and TAN operations were in a
shutdown mode during most of that time. Around 1978, the pit/sump was decontaminated and then
converted to use as part of the LOFT control rod drive mechanism testing. From 1978 to about 1985,
testing included filling and evacuating the east pit/sump with demineralized water. The pit/sump and
ancillary piping were out of service by 1985 when assembly of LOFT fuel ceased.

The west pit/sump was located in the decontamination area and was referred to as the
decontamination pit. The pit was 8 x 14 x 8 ft deep and contained a sump located in the northeast corner.
The sump’s dimensions were 12 x 12 in. with a depth of 9 in. The west pit/sump and ancillary piping
were reported to be out of service for their original use prior to 1971. The decontamination tanks, pump,
a fume hood, and exhaust stack were removed before the early 1970s when the mission of the Actuator
Facility was changed to support the LOFT Program. Between 1971 and 1976, there was no known use of
the west pit/sump.

The TAN-615 building, including the east and west pits/sumps, was decontaminated and
dismantled in 2002. The TAN-615 southeast and southwest pits were excavated to a depth of 11 to 12 ft
and then backfilled to approximately 4 ft below ground surface. The project completion is described in
Final Report for the Decontamination and Decommissioning of the Test Area North-615 (INEEL 2003a).



1.6 V-Tanks Remediation Scope of Work

This HASP addresses Group 2 TSF-09 and TSF-18 activities outlined in the Group 2 Remedial
Design/Remedial Action Work Plan Addendum 2 for the TSF-09/18 V-Tanks and Contents Removal and
Site Remediation Test Area North, Waste Area Group 1, Operable Unit 1-10 (DOE/NE-ID 2004c). In
addition, this HASP governs all work at TSF-46, TSF-47, TSF-48 and other new sites at WAG 1.

This section provides a description of the work activities and interfaces. Additional design
drawing details and technical specifications are provided in the Group 2 RD/RAWP Addendum 2
(DOE/NE-ID 2004c) and Group 2 Remedial Design/Remedial Action Work Plan Addendum for the
Assessment and Cleanup of V-Tank Area New Sites, for the Test Area North, Waste Area Group 1,
Operable Unit 1-10 (DOE/NE-ID 2004b). The general sequence of activities will be as follows:

. Premobilization activities

. Mobilization, site setup, and establishing controlled areas
. Phase 1 soil excavation and pipe removal

. Transfer equipment installation

. Miscellaneous waste steams and sample transfers

. System operability (SO) testing

. Management self-assessment

. ARA-16 waste transfer

. Tank content transfer/consolidation operations

. Installation of tank lift hardware, treated waste transfer manifold/interface, and introduction of
solidification agent to emptied V-Tanks V-1, -2, and 3.

. V-9 final system piping removal

. Phase 2 excavation

° Placement of soil in soil storage area or roll-off containers

. Phase 1 Treatment (air sparging)

. Sampling of treated waste to confirm treatment goals are met

° Sampling of HEPA and S-GAC units and consolidation tank content following air sparging, as
required.

. Installation of the solidification system

. Individual removal and staging of emptied V-Tanks (V-1, -2, -3, and -9)

° Transfer of treated waste to the V-Tank containers V-1, -2, and -3
. Phase 3 excavation
. Confirmation and RCRA closure sampling

1-12



. Site backfilling

These tasks are described in more detail below.
1.6.1 Premobilization

Prior to mobilization, as each task is undertaken, all associated documentation to support the work
control for that given task will be prepared and approved. Job safety analyses, safe work permits,
radiological work permits, as low as reasonably achievable (ALARA) reviews, confined space entry
permits, operational procedures, and other work control forms will be prepared for each major portion of
the remedial action. Additional activities include subsurface investigations to identify lines, utilities, and
subsurface structures, preparation of lift plans, pre-job briefings, and equipment procurement.
Remediation systems to be used to remove the tank contents will be simulated and tested by field
personnel to ensure that all equipment operates properly and is configured as planned for field use. Waste
transfer system mockups will also be used to provide comprehensive training to field operators.

1.6.2 Mobilization and Setup

Mobilization activities will begin with soil grubbing for the preparation of the temporary soil and
tank storage area. Next, the area around the V-Tanks will be grubbed and graded to ensure that
precipitation does not drain toward the V-Tank work area. Earth moving equipment, such as the trackhoe
and Utilivac (or equivalent) will be parked in the V-Tank area close to where it will be needed for
excavation.

Work control boundaries will be established around the V-Tank area. Bright-colored boundaries
will be used to establish the traditional work zones, which are: the exclusion zone (Hot Zone),
contamination reduction zone (decontamination zone), and the support (clean) zones. A level stable area
for the crane will be established in the support zone to ensure safe lifting of the tanks.

The consolidation tank equipment will be skid mounted, including all tanks, secondary
containment pan, pumps, etc. The consolidation tank skid will be placed in an all-weather enclosure
which will be erected near the V-Tanks site.

A second all-weather enclosure will be constructed around the V-Tank area. Remaining
equipment will be placed around the V-Tank area and within this all-weather enclosure.

1.6.3 Establish Site Access Controls

The V-Tank area is located within the TAN Technical Support Facility (TSF), which is fenced and
patrolled to prevent unauthorized access. Specific site access control is provided in Section 7.
Unauthorized personnel are not allowed site access and site conditions are controlled at all times during
remediation activities. The V-Tank excavation and area of contamination will be roped to prevent
inadvertent worker intrusion into the area, and appropriate signs will be placed to alert workers of the
hazards. Skid mounted consolidation equipment will be located within the all-weather enclosure and will
be accessible via an equipment door. Transfer hardware and V-Tank access ports will be located within
the second all-weather enclosure and will be accessible via an equipment door as well.

1.6.4 Phase 1 Soil Excavation
Excavation will be conducted in three phases: (Phase 1) uncover most of the soil above the tanks to

allow for equipment installation, (Phase 2) remove soil to enable tank removal, and (Phase 3) remove soil
in the general V-Tank area that is above the final remediation goals (FRG). Contaminated soils will be

1-13



excavated to the extent indicated on the design drawings and specifications for the V-Tanks as shown in
RD Group 2 RD/RAWP Addendum 2 (DOE/NE-ID 2004c). The excavation shall meet the minimum
requirements of 29 CFR 1926 and PRD-22 or PRD-2014 “Excavation and Surface Penetrations.” Any fall
protection hazards associated with this excavation shall be addressed by PRD-2002 or PRD-5096, “Fall
Protection.” During this phase, pipes exposed during the excavation will also be cut, capped, and removed
for disposal. Any residual liquids will be returned to the V-Tanks.

During Phase 1 excavation activities the soil will be removed to the top of each V-Tank. To ensure
that pipes are not inadvertently breached, vacuum excavation and hand digging may be used to remove
the soil. Because the slope is specified as 1.5:1 (horizontal to vertical), shoring for this Phase is not
required.

Precautions such as water spray, wind monitoring, and visual observations by the RCT, industrial
hygienist, or site health and safety officer will be used to prevent the generation of fugitive dust. Wind
monitoring and visual observations to control fugitive dust will be performed by the industrial hygienist
or the site health and safety officer. Personal protective equipment, when required, will be used as
specified in Section 6, job safety analysis documents, and applicable radiation work permits, and as
determined by the safety officer and/or the certified industrial hygienist present at the job site.

Equipment used for excavation of the contaminated soils can remain within the exclusion zone
until excavation activities are complete. Barriers, such as tarps and containment pads, may be used to
separate the equipment and vehicles that are used to haul excavated soil from the area to prevent the
spread of contamination. Vehicle access to contaminated areas will be minimized. This strategy will
minimize the spread of contamination and eliminate the need to perform any additional decontamination.

Designated TSF-09/18 system piping will be removed for CERCLA disposal as part of the project.
Other piping in the V-Tank area exposed by the remediation activities will be managed by the appropriate
responsible project (e.g., Brown Lines, etc.). Any pipe stubs resulting from line removals or isolations
will be sealed from the environment. Residual liquids are anticipated in the TSF-09/18, V-9 outlet pipe.
Residual liquids will be returned to the V-Tanks for transfer and/or introduced to the consolidation tanks
for treatment with the V-Tank contents. Any remaining piping to be re-buried by project back-fill
activities will be photographed and surveyed for TAN record.

1.6.5 Equipment Installation

Equipment will be installed in two areas: in the V-Tank area, and adjacent to the V-Tank site. The
equipment to be installed at the V-Tank area include pumps, piping, video monitoring equipment, suction
and spray nozzles, off-gas equipment, and support equipment.

These items will be installed after Phase 1 soil excavation and covered by al all-weather enclosure
structure.

The equipment to be installed on the consolidation and treatment pad located North of TAN-666
include the consolidation tank skid and associated pumps, pipes, valves, power distribution panels, oft-
gas system, etc., and the secondary containment pan. These items may be installed anytime after the
pre-mobilization or prior to transporting the skid to the site. Additional Phase 1 and 2 treatment
equipment may be positioned in the V-Tank and consolidation all-weather enclosure throughout the
project as directed by the project manager.

Subsequent to waste transfer and consolidation activities, equipment will be installed to support the
solidification process. Equipment will be installed on the “treatment pad” and will include items such as:
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a liquid containment basin, transfer lines from the consolidation tanks, scaffolding for access to the tanks
on the flatbed transports, a dry-feed auger, and ancillary support systems.

1.6.6 System Operability and Leak Testing

Individual components and assemblies will undergo system operability (SO) testing at the vendor
or point of manufacture prior to delivery to the V-Tank project. The SO test will confirm the functionality
and operability of the components and assemblies. The SO test will be conducted in accordance with
established INL protocols, specifically MCP-3056, “Test Control”. In addition, following equipment
installation, the complete system will be subjected to an in-service leak test in accordance with
ANSI B31.3 M Standards.

1.6.7 Management Self-Assessment

A management self-assessment (MSA) is a methodical process used by INL management to affirm
that an activity is at a state of readiness to commence. This generally includes a thorough review of the
safety basis and associated documentation, equipment, personnel, personnel training, and procedures to
ensure the activity can proceed safely and in compliance with applicable requirements. The MSA will be
conducted in accordance with the methods established in MCP-1126 Performing Management Self
Assessments for Readiness.” The MSA process culminates in a formal management decision to
commence operations.

1.6.8 Waste Removal Operation

Waste removal from the V-Tanks will occur through implementation of several steps as described
below. All equipment will be in place and operational state prior to tank content removal.

1.6.9 Miscellaneous Waste and Sample Transfers

During the various V-Tank investigations, additional sample material was collected and archived in
the event that completed analysis indicated the need for additional analysis. Many of the samples were not
used for characterization or the treatability studies and are no longer needed by the project. The waste is
contained in numerous sample containers of varying sizes. The OU 1-07B sludge and the returned
V-Tanks samples will be consolidated into drums or carboys prior to transferring the waste into the
V-Tank sludge transfer system. Unaltered V-Tank samples will be added directly to the V-Tanks.

1.6.9.1 ARA-16 Waste. Waste from the ARA-16 remediation is currently located in the TAN-607
Hot Shop. The waste initially consisted of 4.5 gal of sludge and 312 gal of liquid. The waste is
contaminated with a variety of organics, PCBs, and radionuclides. The waste has been removed from the
ARA-16 tank and placed in a 500-gal high-integrity container (HIC). The bulk of the liquid portion was
removed from the HIC by initial pumping through dewatering internal filters within the container. The
volume of sludge remaining in the HIC is estimated to be comprised of 75.5 gal of water and the 4.5 gal
of sludge from the ARA-16 tank. EDF-4928 gives the radiological and chemical characteristics of the
sludge from the ARA-16 tank to be consolidated and treated. It is anticipated that these same
characteristics will be present in the sludge remaining in the HIC. The radiation levels associated with this
waste stream are 4.5 R at the bottom of the HIC with 2.5 R at the side. Therefore, appropriate shielding
and PPE will be used in transferring the waste sludge from the HIC to the Consolidation Tanks.

1.6.9.2 OU 1-07B Sludge. The OU 1-07B sludge waste was generated in 1997 as part of sludge
sampling activities performed in efforts to better characterize the waste material present within the TSF
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disposal well (TSF-05). There are 28 discrete sample vials partially filled with sludge material. The
volume of sludge in the sample vials is estimated to be 3.2 gal (12 L) total.

These samples have been analyzed for toxicity characteristic leaching procedure (TCLP) with
results indicating that no other waste codes apply to the sludge material. The major contaminants in the
waste are trichloroethene (TCE), tetrachloroethene (PCE), and cis- and trans-dichloroethene (DCE). Other
contaminants present in the sludge material include low levels of Sr-90 and Cs-137.

There are approximately 3.2 gal (12 L) of this waste that will be added to the V-Tank consolidation
and treatment process. In order to remove the 3.2 gal of waste, an additional 11 gal of water is estimated
to be needed to flush the material out of its containers.

1.6.9.3  Supernatant Removal. Tank V-3 contains a layer of sludge and approximately 7,000 gal
of liquid. Approximately 6,000 gal of relatively clean supernatant will be suctioned out of the tank and
pumped to Consolidation Tanks.

Supernatant will be withdrawn from Tank V-3 using suction pumps. These pumps are capable of
pumping supernate from the top liquid surface in the V-Tanks to the Consolidation Tanks.

To prevent excessive quantities of sludge from being entrained in the supernatant, the suction
hose will be attached to a floating suction strainer that will float on the supernatant surface. A video
camera mounted inside the V-Tanks will enable operators to visually monitor the supernatant as it is
drawn into the suction hose.

The supernatant will be used in subsequent steps for loosening the sludge in Tank V-9 and for
rinsing the tanks after the sludge is removed.

1.6.9.4 V-1, V-2, and V-3 Sludge Removal. Following supernatant removal, the floating suction
line and head will be removed from the tank. Sludge removal will begin in Tank V-3, followed by the
other V-Tanks. The subsequent order will be determined by Facility and Project Management.

The removal operation will begin by recirculating the tank contents using a high-volume
recirculation system that will get the sludge thoroughly mixed. Following thorough mixing, the waste will
be transferred to the consolidation tanks. Operations will be monitored to determine the need for addition
tank rinsing. If required, this will be performed using the hand-held pressure wand. If additional rinsing
capacity is required, the hand wand with spray nozzle assembly may be inserted into the tank for further
high-flow rinse. Video cameras will assist the operators in positioning the suction and spray nozzles.

1.6.9.5 V-9 Sludge Removal. Due to the thicker consistency of the sludge in Tank V-9, removal
of this sludge is expected to be more difficult than for the other tanks. Additionally, the baffle in Tank
V-9 restricts access to sludge located between the inlet and the baffle. A video camera will be used to
monitor the installation and operation of the sludge removal equipment.

V-9 sludge will be removed using spray (e.g., power washer and steam cleaner hardware) and
suction nozzles to loosen and mix the material followed by pumping using a suction pump. These nozzles
are expected to loosen and remove enough sludge from the conical bottom to cause the sludge located
behind the baffle to collapse and fall to the conical bottom where it would be suctioned. If necessary, a
hole will be cut in the top of Tank V-9 to allow better access to the inlet side of the baffle.
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If Tank V-9 cannot be sufficiently cleaned to meet the extraction based debris treatment standard
(40 CFR 268.45 Table 1 Section A.1.e), then either microencapsulation or macroencapsulation will be
implemented as an alternative debris treatment standard as specified in the CFR prior to disposal at the
ICDF. The specific measure to be implemented will be determined by the type of waste remaining in the
tank. A summary of the two contingency options is provided; details are documented in EDF-5445,
Rev 1, June 2005.

Option 1, Microencapsulation — If the nonremovable material remaining in the tank is
predominantly debris (debris is greater than 50% by visual examination of total volume of waste in the
tank including both sludge and all debris) then sufficient grout will be added to the tank to cover
(encapsulate) the remaining waste material thereby, meeting the microencapsulation treatment standard.

Option 2, Macroencapsulation If the nonremovable material remaining in the tank is predominantly
sludge (sludge is greater than 50% by visual examination of the total volume of waste in the tank
including both sludge and all debris) then the entire tank will be macroencapsulated prior to disposal at
the ICDF. During macroencapsulation the interior void space within the tank will also be filled with
grout.

The sludge in Tank V-9 emits a significantly higher radiation field than the sludge in the other
tanks. Therefore, to protect the workers from excessive radiation exposure, a carbon-steel shield plate will
be placed over Tank V-9 for radiation shielding. Temporary shielding may also be used as required.

1.6.9.6 Tank Rinsing. Once the bulk of the sludge and remaining supernatant is removed from a
V-Tank, the pressure wand will be manipulated to rinse the walls and floor of the V-Tank.

1.6.9.7 Visual Inspection. Upon completion of tank rinsing each tank will be visually inspected
with the remote video camera to confirm that tank contents have been removed in accordance with the
project expectations outlined in EDF-5443 “Projected Waste Profile Data for Treated V-Tanks Waste,”
(addressing Tanks V-1, V-2, and V-3) and EDF-5445 “Projected Waste Profile Data for Emptied Tank
V-9 and V-Tank Consolidation Tanks,” (which addresses Tank V-9). The tank suctioning and rinsing
processes described above are easily expected to exceed the project expectations identified in these EDFs
as the minimum acceptable.

1.6.10 Waste Consolidation

Three Consolidation Tanks will be located in the all-weather enclosure to receive the supernatant
and sludge removed from the V-Tanks. One tank will store most of the supernatant while the other two
tanks will store the sludge; after tank rinsing, the waste will be consolidated into two of the Consolidation
Tanks, so that the third tank can be used for subsequent treatment operations. The design for each tank is
identical to enhance operational flexibility. Each tank will be an 8,000-gal tank manufactured from
stainless steel. Each Consolidation Tank is nominally 13.5 ft high and 10 ft in diameter with a dished
bottom. This configuration reduces the footprint, enables thorough mixing, and minimizes areas that
could entrap sludge. Due to the high radiation fields caused by the waste, the Consolidation Tanks area
will be shielded.

To prevent overfilling the Consolidation Tanks, each tank will be fitted with a level-indicating
transducer that will alarm and terminate pump operation, thus terminating flow to the tank. Additionally,
in-tank cameras will allow for monitoring of the transfer and mixing operations. The Consolidation Tank
system includes connections to the tanks’ off-gas to an off-gas system that includes HEPA filtration and
sulfur-impregnated granulated activated carbon (S-GAC) adsorption units. Mixing and air sparging may
occur in the consolidation tanks once the transfer operation commences.
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1.6.10.1 Phase 2 Excavation and Tank Removal

Prior to Phase 2 soil excavations to allow for removal of Tanks V-1, V-2, and V-3, lifting fixtures
will be installed on the top surface of the tanks. These fixtures will serve as interfaces for hoisting and
rigging hardware to be installed in accordance with standard INL hoisting and rigging requirements
(GDE-67; DOE-STD-1090-2004). The lifts will be designed by INL Central Engineering and installed by
a subcontractor using their equipment. A Grove 220-ton crane (or equivalent) will be used to pick the
tanks out of the excavation for placement in a staging area located north and east of the V-Tank
excavation or directly onto flatbed transport trailers. Construction Drawings (C-18 and C-16) contained in
the Group 2 RD/RAWP Addendum 2 (DOE/NE-ID 2004c) provide rigging details for each lift and tie-
down concepts for securing the tanks for transport. Tank V-9 will be removed utilizing slings, slung to
tank structural flanges on the top or sides of the vessel (C-18).

V-9 piping will be cut, capped, or plugged and lifted out of the excavated hole. Although liquids in
the pipe should have been removed in previous efforts, for safety and environmental protection, the
project is anticipating the existence of liquids in the lines. Liquids in the lines will be captured and
returned to the Consolidation Tanks.

Phase 2 excavation will occur after the sludge has been removed from the V-Tanks. Heavy
equipment, such as a trackhoe with an extendable boom, will be used to remove sufficient additional soil
around the V-Tanks to enable their removal. This depth will be approximately 19 ft below grade. A
vacuum excavator, such as a Utilivac® (or equivalent), may also be used to excavate near the tanks and
pipes. The slope of the Phase 2 excavation will be kept to a 1.5:1 slope so that shoring will not be
required.

After the tanks are removed, the tank’s exterior surface will be cleaned and decontaminated to
enable compliant packaging and transportation or wrapped with required shipping material to meet this
packaging and transport requirement. Tanks will be placed in a staging area, within the V-Tanks area of
contamination (AOC), or onto trailers where they will be secured for transportation to ICDF for disposal.
It is anticipated that transport trailers may be staged in a CERCLA storage area for a period of time prior
to disposal contingent on the opening of the ICDF facility or other factors. This area will be designed by
safety and radiation engineering support with proper controls for personnel following a thorough
evaluation of hazards.

1.6.11 Waste Solidification

Following successful waste transfer, rinsing and inspections of the V-Tanks, preparations will commence
for the tank exhumation and solidification processes. All liquid/sludge transfer hardware will be removed
and penetrations in the tanks sealed. A passive HEPA unit or an active HEPA vacuum unit will be
installed directly on a designated tank flange to provide filtration of displaced air during subsequent
operations. The HEPA filter will be sized to support solidification agent introduction, treated waste
transfers and solidification cure, and void space filling at the ICDF. Approximately 800 pounds of
powdered WaterWorks™ crystals will be gravity fed directly into each of V-Tanks V-1, -2, and —3 via the
20 in. man-way and the vertical sump line. Following introduction of crystals, personnel will physically
spread the material over the base of the tank to provide a nominally even distribution of the product.
Attempts will also be made to fill the tank sumps and vertical stand pipes. This will be accomplished with
hand tools designed to reach the length of the tank from the man-way opening such that personnel will not
have to enter any of the tanks. Crystals will also be introduces into tank V-9 if needed to eliminate free
liquids.

1-18



The solidification process continues with the addition of more WaterWorks™ crystals mixed with
the waste from the consolidation tanks. Waste/crystal integration is accomplished in a vortex mixer
attached to a flange on top of the V Tanks. The waste is pumped through a hose to the vortex mixer, while
the WaterWorks™ crystals are delivered using an enclosed auger system.

1.6.12 Placement of Soil in Soil Storage Area or Roll-Off Containers

The soil removed during the first two excavation phases may be placed in a temporary staging area
located approximately 200 ft north of the V-Tank area or directly into soil bags or roll-off containers. The
Phase 1 and Phase 2 excavations are expected to be considerably slower than the Phase 3 excavation. The
strategy is to manage soil in piles as well as in soil bags or roll-off containers to effectively contain
potential contamination. The soil will be loaded into soil bags, roll-off containers or other equivalent
transport containers and transported to the ICDF. Because a subcontractor may be used for the soil
transport, the use of the soil storage area is a means to more efficiently utilize the transportation and
disposal subcontractor.

The staging area will be bermed to prevent storm water movement into or out of the staging area.
The staging area will not be lined; instead, an additional 6 in. of native soil will be removed when the
contaminated soil is removed for transport to the ICDF. Construction details for the staging area are
shown in Drawing C-9 of the Group 2 RD/RAWP Addendum 2 (DOE/NE-ID 2004c).

1.6.13 Confirmation and RCRA Closure Sampling

The V-Tank remediation project has two sets of complementary sampling requirements. One set of
requirements addresses the RCRA closure of the V-Tanks and is driven by the HWMA/RCRA Closure
Plan (DOE-ID 2004a) and the associated field-sampling plan, Field Sampling Plan for the HWMA/RCRA
Closure of the TAN/TSF Intermediate Level Radioactive Waste Feed Subsystem (V-Tanks)

(INEEL 2003b). The other set of sampling requirements addresses the CERCLA cleanup action and
gathers data to ensure that the end-state condition of the V-Tank site meets the remedial action objectives.

The field sampling required calls for wide area screening of the area under remediation. In
addition, soil samples will be collected under in the footprint of the V-Tanks, at Valve Pit 2, the 633-T
area, and any areas showing evidence of release. Samples of the HEPA and granulated activated carbon
media will also be collected for waste disposal purposes. Field sampling tasks are described further in
the Field Sampling Plan for the TSF-09/18 V-Tanks and Contents Removal and Site Remediation for
Test Area North, Waste Area Group 1, Operable Unit 1-10 (ICP 2004b) (FSP). The FSP combines both
the RCRA sampling requirements and the CERCLA sampling requirements.

1.6.14 Excavation Phase 3

Once the tanks are removed, the excavation will continue to remove soil that exceeds the final
remediation goals. The area and depth of excavation are described in the Group 2 RD/RAWP
Addendum 2 (DOE/NE-ID 2004c). Additional “New Sites” soils will be staged and managed with
removed V-Tanks soils. The foundation pilings of Building TAN-633 are near the tank excavation.
Therefore, excavation will be minimized so that the excavation and associated sloping requirements do
not adversely impact the TAN-633 foundation. In addition, soil around the previous location of Valve Pit
No. 2 will be excavated and sloped.

The TAN-616 D&D Project left part of a retaining wall, which was the pump room foundation.
The remnants of this structure will be removed as part of the Phase 3 excavation. The material will be
removed and handled identically to the V-Tank Project soil.
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Soil removed during Phase 3 excavation will be transferred to the staging area or placed directly
into soil bags or roll-off containers for shipment to the ICDF.

1.6.15 Site Backfill

The excavated area will be backfilled with pit-run material obtained from the TAN borrow-pit. The
TAN borrow-pit has no known previous activities that would have contributed to radioactive or hazardous
contaminants. The backfilled soil will be placed in 8-in. lifts and compacted with three passes of a roller
or mechanical vibrator. An estimated total of 3,539 yd® of clean fill soil will be needed.

The excavated areas will be graveled only and not revegetated because this area will likely become
disturbed during future TAN Completion Project activities.

1.6.16 Phase | Treatment — Air Sparging

Once V-Tank and miscellaneous waste is consolidated into the Consolidation Tanks above the
sparge ring, Phase I treatment may begin by sparging air through the mixture to reduce the VOC
concentrations. Plant air or an air compressor will supply the necessary sparging air and it will be
delivered at a predetermined rate. The exhaust air stream from the consolidation tanks will be filtered
through a HEPA filter and a S-GAC unit. This exhaust air stream may be periodically monitored
downstream from the HEPA filter to quantify the concentration of VOCs during air sparging operations.
After completion of air sparging, the HEPA filter and S-GAC unit will be sampled, removed, packaged
for transportation, and shipped to an offsite or onsite treatment or disposal facility based on the approved
disposition path.

1.6.17 Post Phase | Treatment System Sampling

Samples of the treated consolidation tank waste will be collected from a port in the system for
analysis as described in the Field Sampling Plan for TSF-09/18 V-Tanks Phase I Treatment (ICP-2004a).
The apparatus consists primarily of a graduated vial/reservoir into which the desired volume of sample
media will be introduced, in a controlled manner, from the main recirculation system. Sample bottles will
in turn be filled from the base of the reservoir under a nonpressurized condition. Samples will be collected
once the sparging process is deemed complete by project personnel.

Bottles will be positioned in a containment structure and placed in secondary containment while
filling. Most likely, wipes or other absorbent in the bottom of the secondary containment will be used to
absorb any drips/spilling. However, the specifics as to how samples will be collected and material
controlled will be covered in facility work control.

This process may also be used to support waste sampling for process monitoring purposes.

Samples of the S-GAC filter media, HEPA filters, and other treatment system components that will
be disposed of as waste will be sampled as required by WGS to characterize them to meet LDR and/or
ICDF waste acceptance criteria.

Following analysis, unaltered and altered consolidation tank samples collected after Phase I air
sparging will be returned to the consolidation tank. This process will involve the use of existing system
ports and a pump apparatus. Specifics as to how samples will be returned and material controlled will be
covered in facility work control.
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1.7 New Sites Remedial Actions

Excavation of contaminated soil will be performed if soil exceeds the final remediation goal and
requires remedial action under the TAN Record of Decision. Earthwork at the remediation sites will
include excavation and transportation of contaminated soil to the ICDF for disposal; excavation, hauling,
and placement of backfill material; and grading and reclamation seeding of the excavated areas.

The New Sites soil remediation will be conducted in cooperation with the demolition of the
TAN-616 facility and the excavation of TSF-18/09 V-Tank soil. The soil removed during the excavation
phases will be placed in temporary staging areas in the vicinity of the V-Tanks area of contamination. The
soil on the north, west, and south sides of TAN-616 (TSF-46 and TSF-48) will be excavated and
stockpiled in the staging area to facilitate the demolition of the TAN-616 structure. Before soil excavation
underneath the TAN-616 building, gamma screening using a field-calibrated portable high-purity
germanium detector (HPGe) gamma spectrometer will be performed to identify radiologically
contaminated hot spots. Soil that is contaminated above the final remediation goal will be remediated to a
depth of 10 ft and if necessary stockpiled before shipment to the ICDF.

The contaminated soil around the sewer line (TSF-47) will be excavated in conjunction with the
excavation of the V-Tank soil during either the Phase II or Phase III excavations. The contaminated soil
around the sewer line will be sampled and if necessary stockpiled before shipment to the ICDF. The
extent of the contamination around the sewer line will be determined using a HPGe gamma spectrometer.

Precautions such as water spray, wind monitoring, and visual observations will be used to prevent
the generation of fugitive dust. Equipment necessary for excavation of the contaminated soil can remain
within the decontamination control zones until completion of excavation activities. Barriers, such as tarps
and containment pads, may be used to separate the equipment and vehicles that are used to haul excavated
soil from the area to prevent the spread of contamination. This strategy will minimize the spread of
contamination and eliminate the need to perform any additional decontamination.

The soil removed during the excavation of TSF-46, TSF 47 and TSF-48 will be placed in a
temporary staging area located approximately 200 ft north of the V-Tank area or directly into roll-off
containers. The strategy is to manage soil in piles as well as in soil bags or roll-off containers to
effectively contain potential contamination. The soil will be loaded into soil bags, roll-off containers, or
other equivalent transport containers and transported to the ICDF. Because a subcontractor may be used
for the soil transport, the used of the soil storage area is a means to more efficiently utilize the
transportation and disposal subcontractor.

1.8 New Sites Sampling Activities

Specific procedures are required to handle the samples collected during the V-Tank Area New
Sites sampling activities to ensure that the data are representative of the soil within the TSF-46, TSF-47,
and TSF-48 sites. The project FSP (DOE/NE-ID 2004a) provides detailed information on sampling
activities. Limited soil samples will also be collected under HWMA/RCRA closure and used for
assessment of the TSF-46 site, as outlined in the Field Sampling Plan for the HWMA/RCRA Closure of
the TAN-616 Liquid Waste Treatment Facility (INEEL 2004a). Results from the samples collected under
the closure project will be used in conjunction with the samples collected under the V-Tank Area New
Sites FSP to assess the area.
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Sampling procedures will be discussed at the presampling meeting. The meeting discussion will
include, but will not be limited to, the following: sampling activities for the day, responsibilities of team
members, health and safety issues, and waste management. Any deviations from the sampling strategy
presented in this FSP will be documented in the field-sampling logbook. All sample locations will be
identified, staked, and clearly marked with the appropriate designations prior to sampling.

Sampling at the TSF-46, TSF-47, and TSF-48 sites will be done after remediation using a
field-calibrated in situ HPGe gamma spectrometer. In situ gamma spectrometer systems are used in
two modes: field and sample. Both modes will be used for sampling of the V-Tank Area New Sites. In
field mode, the HPGe detector is used to conduct wide-area surveys of an area, usually a 10-50-ft
diameter circle. In sample mode, the detectors are placed inside a field portable lead cave and sample
pucks are collected and placed inside the lead cave in direct contact with the HPGe detector unit.

Sampling at the TSF-46, TSF-47, and TSF-48 sites will be done after remediation using a
two-phased approach. Phase 1 will consist of gamma scans (wide-area surveys) to determine residual
contamination levels and locate any hot spots. These wide-area surveys will cover essentially 100% of the
excavated area. Results from these surveys will be used to determine if further remediation is needed and
identify locations for collecting puck samples. If additional excavation is undertaken to remove areas with
elevated levels of contamination, then these areas will be re-screened before collecting the puck samples.

Phase two will consist of collecting soil pucks in the excavated areas. After remediation has been
deemed complete at TSF-46, TSF-47, and TSF-48, puck samples will be collected to assess the accuracy
of the measurements obtained from the wide-area surveys and to verify that the residual soil concentration
population mean at the 95% upper confidence level does not exceed the 23.3 pCi/g final remediation goal
for Cs-137. If results from this sampling indicate the Cs-137 soil concentration population means exceed
the final remediation goal, then additional excavation and subsequent puck re-sampling will be necessary.
If the results from the puck samples confirm that the Cs-137 population mean does not exceed the final
remediation goal at the 95% upper confidence limit, then remediation activities will be considered
complete for the site and site restoration will proceed.

If areas are identified where there is evidence of a suspected release, post remediation soil samples
at the bottom of the excavation will be collected and the samples analyzed for V-Tank soil contaminants.
A risk analysis will be completed for these samples using the risk-based screening process outlined in the
Risk-Based Screening Approach for Waste Area Group 1 Soils INEEL 2004b) to determine if additional
contaminants of concern are present and evaluate if a potential revision to the OU 1-10 Record of
Decision final remediation goals is warranted.

Soil removed from the TSF-46, TSF-47, and TSF-48 sites either will be bagged or stockpiled at or
near the excavation site, or at a CERCLA storage area, for subsequent disposal at the ICDF. Samples will
be collected from each of the soil pile(s) (or collection of bagged soil), composited, and analyzed using
conventional methods to characterize the soil for acceptance into ICDF. The Waste Management Plan for
the V-Tank Area New Sites, for Test Area North, Waste Area Group 1, Operable Unit 1-10 (ICP 2004c¢)
describes management of soil and other waste generated from the V-Tank Area New Sites project.

Table 1-1 lists the planned sampling locations, the number of samples required, and the analyses

that will be performed on each sample. These tables are subject to change based on results from field
surveys; any changes will be noted in the sample logbook.
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Table 1-1. Sample locations and analyses performed.

Site Location Number of Samples
TSF-46/48  Excavated soil from within and outside the ~ Five composite samples from each collection of bags
TAN-616 footprint or pile of excavated soil
Excavated soil and debris (concrete rubble)  Five composite samples from each collection of bags
from within and outside the TAN-616 or pile of excavated soil
footprint
Additional bias samples As needed based on specified field conditions
(minimum of three)
Confirmatory samples To be determined based on results of field surveys
TSF-47 Excavated soil from around and beneath Five composite samples from each collection of bags
the sewer line or pile of excavated soil
Additional bias samples As needed based on specified field conditions
(minimum of three)
Confirmatory samples To be determined based on results of field surveys
TSF-48 Excavated soil from beneath the TAN-615  See TSF-46.

sump area

Confirmatory samples

Included in sampling of excavated soil from TSF-46

a. If additional contaminants of concern other than Cs-137 are identified from previous sampling efforts, characterization samples will be
analyzed for those contaminants of concern as well.

TAN = Test Area North
TSF = Technical Support Facility
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2. HAZARD IDENTIFICATION AND MITIGATION

The overall objective of this section is to identify existing and anticipated hazards associated with
the remedial actions and to provide controls to eliminate or mitigate these hazards. These include the
following:

. Evaluation of each project task to determine the safety hazards, radiological, chemical, and
biological exposure potential to project personnel by all routes of entry

. Establishment of the necessary monitoring and sampling required to evaluate exposure and
contamination levels, determine action levels to prevent exposures, and provide specific actions to
be followed if action levels are reached

. Determination of necessary engineering controls, isolation methods, administrative controls, work
practices, and (where these measures will not adequately control hazards) personal protective
equipment (PPE) to further protect project personnel from hazards.

The magnitude of risk presented by these hazards to personnel entering controlled work zones is
dependent on both the nature of tasks being performed and the proximity of personnel to the hazards
(such as heavy equipment, tanks, or radioactive material). Engineering controls will be implemented
(whenever possible) along with administrative controls, work practices, and PPE to further mitigate
potential exposures and hazards.

This section describes the chemical, radiological, safety, and environmental hazards that personnel
may encounter while conducting project tasks. Hazard mitigation provided in this section in combination
with other work controls (e.g., technical procedures or work orders, job safety analysis, and Guide
[GDE] —6212, “Hazard Mitigation Guide for Integrated Work Control Process”) will also be used where
applicable to eliminate or mitigate project hazards. All operational activities related to the consolidation
tanks and related systems will be addressed in technical procedures and accompanying JSAs.

NOTE: Subcontractor flow-down requirements such as those listed on the completed INEEL

Form 540.10, “Safety Checklist of Subcontractor Requirements for On-Site Nonconstruction Work,”
Subcontractor Requirements Manual (TOC-59), and contract general and special conditions.
Additionally, subcontractors are expected to take a proactive role in hazard identification and mitigation
while conducting project tasks and report unmitigated hazards to the appropriate project point of contact.
Subcontractors are responsible for meeting all applicable INL management control procedure (MCP),
program requirement document (PRD), Voluntary Protection Program (VPP), and Integrated Safety
Management System (ISMS) mitigative actions within the documented work controls.

2.1 Chemical and Radiological Hazards and Mitigation

Personnel will be exposed to chemical and radiological hazards while conducting V-Tank remedial
actions and field sampling activities at TAN, OU 1-10.

Table 2-1 lists the worker health-based chemical contaminants of concern that may be encountered
while conducting project tasks. Since the source of contamination at TSF-46, TSF-47, and TSF-48 is
anticipated to be from the V-Tanks, these constituents are based on the contaminants of concern in the
V-Tank contents and the surrounding soil. However, not all the environmental risk-based contaminants of
concern are listed in the Group 2 RD/RAWP (DOE-ID 2002) are on Table 2-1 since many do not pose a
significant health hazard based on the matrix (for example metal in the liquid) or other factors. Table 2-2
summarizes each primary project task, associated hazards, and mitigation procedures.
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Table 2-1. Evaluation of health-based contaminants of concern for V-Tank remediation tasks.

Material or

Chemical Exposure Limit" Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
p g g g
Potential Limit Value Exposure Acute and Chronic and System Source)* Project Site Regard to PPE
p Y ) g
Aroclor-1260 Not Available (nearly Inhalation, Eye irritation, Skin, eyes, liver, | Not available V-1, V-2, V-3, | Low potential
(11096-82-5) identical product — ingestion, chloroacne, liver reproductive Aroclor-1254 | V-9 solids; Maxi
Aroclor-1254 skin and/or damage, organs (chlorodipheny | ARA-16 imnl:;g; N
[chlorodiphenyl eye contact reproductive effects 154% Cl) sludge waste conce -~ °
54%Cl]): detected = 138
’3 mg/kg (sludge)
0.5 mg/m” - TLV
0.5 mg/m’ — PEL
Arsenic, inorganic | 0.01 mg/m’® — TLV inhalation, Ulceration of nasal Liver, kidneys, Yes — ACGIH | ARA-16 Low potential
g g Y p
(7440-38-2) 10 pg /m® PELTWA skin septum, dermatitis, skin, lungs, Yes — NTP Sludge
5 ug/m® Action Level absorption, gastrointestinal lymphatic Yes — IARC V-1. V-2, v-3. | Maximum
TWA skin and/or disturbances, system Yes —OSHA | v_9 contents concentration
eye contact peripheral detected in soil =
‘(‘29 CF R_l 910.1 0_1 ?; ingestion neuropathy, 19 mg/k
Inorganic Arsenic™) respiratory irritation,
hyperpigmentation
of skin
Benzene TLV: 0.5 ppm Inhalation, Irritation eyes, skin, | Eyes, skin, Yes — ACGIH | V-1, V-2, V-3, | Medium
71-43-2 STEL: 2.5 ppm skin nose, respirato respirato Yes — NTP V-9 contents potential
ry ry
IP: 9.24 eV PEL: 1 ppm TWA absorption, system; dizziness; system, blood, Yes — IARC Maximum
STEL 5 ppm ingestion, headache, nausea, central nervous Yes — OSHA detected
Action level: 0.5 ppm | Skin and/or staggered gait; system, bone concentration is
TWA eye contact ?norinxia, lassitude marrow in V-9 at
weakness
’ 524 mg/kg.
(29 CFR 1910.1028, exhaustion); gike

“Benzene”)

dermatitis; bone
marrow depression;
[potential
occupational
carcinogen]
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Table 2-1. (continued).

Material or

irritate eyes.

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
Beryllium TLV: 0.002 mg/m’ Inhalation, Irritation of eyes and | Eyes/respiratory | Yes— ACGIH | V-1, V-2, V-3, | Medium
(7440-41-7) STEL: 0.01 mg /m? ingestion, skin, chrpnic ' tract Yes — NTP V-9 contents potential
) ) contact asbestosis, restricted Yes — IARC ARA-16 Maximum
2004 Notice of intended | 1157514 pulmonary function Yes— OSHA | sludge detected
changes: TLV: 0.0002 o
mg, ot (inhalable f:oncentratlon 1s
. in V-9 at
fraction)
23.9 mg/kg.
STEL: None
Cadmium TLV: 0.01 mg/m3 Inhalation, Pulmonary edema, Respiratory Yes-NTP V-1, V-2, V-3, | Low potential
(7440-43-9) Respirable: 0.002 ingestion dyspnea, cough, system, kidneys, | Yes-IARC V-9 contents Maximum
mg/m’ chest tightness, prostate, blood A2-ACGIH ARA-16 um
bsternal pain; Yes-OSHA sludge concentration
PEL: 5 ug/m’ TWA b erna At & detected is in
Action level: 2.5 ug/m3 heada;che,hchl.lls, V-9 at
TWA muse e aches: 29.2 mg/kg
nausea, vomiting,
‘(‘29 CF R 1?’10’1027’ diarrhea; anosmia,
Cadmium”) emphysema,
proteinuria, mild
anemia
Carbon Monoxide | 50 PPM — PEL Inhalation Headache, Blood oxygen No Fossil fueled Low-moderate
(6308-0) 25 PPM — TLV cgnfusion, nausea, carrying capacity equipnllent' poten'tial '
dizziness, excessive operation in associated with
exposure may be areas with equipment
fatal poor operation and
ventilation cutting
operations
Acrylic Acrylate None established. Inhalation, Ingestion of approx. | Eyes, respiratory | No Solidification | Low potential
Resin (Trade ingesttion 0.5 gallons may system agent, fu'gitive
Name: produce nausea. dust during
WaterWorks Dust particles may handling
SP-400)
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Table 2-1. (continued).

Material or

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
Chloroform 10 ppm — TLV Inhalation, Irritation eyes, skin; | Liver, kidneys, No V-1, V-2, V-3, | Medium to high
pp Y Y g
(67-66-3) skin dizziness, mental heart, eyes, skin, V-9 contents Maximum
IP: 11.42 eV absorption, dullness, nausea, central nervous detected
ingestion, confusion; system concentration is
skin and/or headache, lassitude in V-9 at
eye contact (weakness, 252 mg/kg.
exhaustion);
anesthesia; enlarged
liver; (potential
occupational
carcinogen)
Chromium 0.5 mg/m3 -TLV Inhalation, Eye and skin Eyes, skin, (Cr VD V-1,V-2, Low-moderate
(7440-47-3) (metal & Cr III) ingestion, irritation, lung respiratory Yes-NTP V-3,V-9 potential
0.05 mg/m® — TLV skin and/or fibrosis system Yes-IARC contents,
(water-soluble) eye contact A2-ACGIH | ARA-I0 Maximum,
sludge concentration
0.01 mg/m® — TLV Yes-OSHA s detected =
(CrvD 2,920 mg/kg
1 mg/m’ — PEL (V-9 sludge)
(Cr metal)
0.5 mg/m’ — PEL
(Cr III)
Lead (inorganic) 0.05 mg/m3 -TLV Inhalation, Weakness, weight GI tract, CNS, No V-1,V-2,V-3 | Low potential
(7439-92-1) PEL: 50 pg /m® TWA ingestion, loss, anemia, kidneys, blood, and V-9 Maximum
Action level: 30 pg/ m contact nausea, vomiting, gingival tissue, contents, concentration
TWA hazard paralysis, eyes ARA-16 detected =
Max 400 pg/m?® /# §onst1pgt10n, sludge 541 mg/kg
hours insomnia, (sludge

per day

(29 CFR 1910.1025,
$‘Lead,’)

abdominal pain,
kidney disease, eye
irritation
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Table 2-1. (continued).

Material or

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
Mercury 0.025 mg/m’ — TLV Inhalation, Eye and skin Eyes, skin, No V-1,V-2, V-3 | Low-moderate
(elemental) 0.1 mg /m?3 Ceilin g ingestion, irritatipn, chest pain, | respiratory and V-9 potential
(7439-97-6) PEL skin and/or breathing difficulty, | system, CNS, contents, OU .
: . g Maximum
eye contact tremor, insomnia, kidneys 1-07 B sludge, neentration
headache, fatigue, and ARA-16 ZO ¢ Cet d= °
gastrointestinal sludge clecte
. . 1,970 mg/kg
disturbance, weight
) (V-9 sludge)
0ss
Methylene 50 ppm - TLV Inhalation, Eye and skin Eyes, skin, Yes —NIOSH | V-1,V-2,V-3 | Medium
Chloride 100 ppm — STEL ingestion, irritation; fatigue, cardiovascular A3 - ACGIH and V-9 potential
(75-09-2) skin and/or weakness, system, CNS contents, Maximum
IP: 11.3 eV eye contact somnolence, detected
PEL: 23 ppm TWA lightheadedness; concentration is
STEL: 125 ppm TWA numbness, tingle in V-9 at
1910.1052, (Methylene limbs; nausea 533 mg/kg.
Chloride)
3
Nickel 1.5 mg/m’ - TLV Inhalation, Sensitization Nasal cavities, Insoluble V-1, V-2, V-3, | Low potential
(7440-02-0) (elementa31) ingestion, dermatitis, allergic | lungs, skin inorganic V-9 contents Maxi
0.1 mg/m” - TLV skin and/or asthma, pneumonitis Ves-ACGIH OU 1-07B aximum
(soluble inorganic) €s- concentration
norg eye contact Yes-NTP sludge, ARA-
0.2 mg/m - TLV €s- 16 Sludge detected =
(insoluble inorganic) Yes-IARC 396 mg/kg (V-9
sludge
Pyridine 1 ppm - TLV Inhalation, Irritation eyes; Eyes, skin, No V-1, V-2, V-3, | Medium
(110-86-1) skin headache, anxiety, central nervous V-9 contents potential
IP: 9.27 eV absorption, dizziness, insomnia; | system, liver, OU 1-07B Maximum
ingestion, nausea, anorexia; kidneys, sludge detected
skin and/or dermatitis; liver, gastrointestinal concentration is
eye contact kidney damage tract in V-9 at

135 mg/kg.
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Table 2-1. (continued).

Material or

paresthesia; liver
injury

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
Silica 0-05 mg/m’ — TLV Inhalation Cough, difficulty Eyes, respiratory | A2 - ACGIH Native soil — Low potential
Crystalline (respirable) breiathing, dfel:lcretgsed system Yes - IARC air(l;ome dust
A6 pulmonary function, an
848128 46-1) 10 mg/m’ (Respirable) irritated eyes particulates
uartz espirable during soils
(14808-60-7) % Si0, +2 excav%ltion and
(29 CFR 1910.1000, handling
Table Z-3)
Tetrachloroethene 25 ppm - TLV Inhalation, Eye and skin Eyes, skin, Yes —NIOSH | V-1,V-9 Low potential
(PCE) 100 ppm - STEL ingestion, irritation; headache, | respiratory liquids, V-1,
(127-18-4) skin and/or vertigo; visual system, heart, V-2,V-3,V-9 | Maximum
IP: 9.3 eV eye contact disturbance, fatigue, | liver, kidneys, solids; concentration
giddiness, tremor, CNS OU 1-07B detected =
somnolence, nausea, sludge, 834 mg/kg
vomiting; (sludge)
dermatitis; cardiac
arrhythmias,
paresthesia; liver
injury
Trichloroethene 50 ppm - TLV Inhalation, Eye and skin Eyes, skin, Yes —NIOSH | V-1, V-2, V-3, | Moderate
(TCE) 100 ppm - STEL 1ngest1on, 1rr1ta.1t10n; .headache, respiratory V-9 contents, potential
(79-01-6) skin and/or V.ertlgo; visual . s.ystem,. heart, OU 1-07 B Maximum
IP=95cV eye contact disturbance, fatigue, | liver, kidneys, sludgeARA-16 concentration
giddiness, tremor, CNS sludges -
somnolence, nausea detected =
e ’ 26,200 mg/kg
vomiting; (V-9 studge)
dermatitis; cardiac ’
arrhythmias,
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Table 2-1. (continued).

Material or

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Tonization Limit and Threshold Routes of Overexposureb Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
1,1,1- 350 ppm — TLV Inhalation, Eye and skin Eyes, skin, CNS, | No V-1,V-2, V-3, | Low-moderate
Trichloroethane 450 ppm - STEL ingestion, irritation; headache, | cardiovascular, V-9 contents , | potential
(TCA) skin and/or lassitude, CNS liver ARA-16 .
Maximum
(71-55-6)IP = eye contact depressgnt/ sludge concentration
1ev depression, poor detected -
equilibrium;
dermatitis; cardiac 2,540 mg/kg
arrhythmias; liver (V-9 sludge)
damage
Vinyl Chloride 1 ppm—-TLV Inhalation, Lassitude Liver, central Al1-ACGIH V-2,V-3, V-9 | Medium
(75-01-4) skin, and/or (weakness, nervous system, | Yes-NTP contents potential
IP: 9.99 eV eye cpntact exhaus.tion); . bloqd, Yes-IARC Maximum
(liquid) abdominal pain, respiratory detected
gastrointestinal system, concentration is
bleeding; enlarged lymphatic in V-9 at
liver; pgllor or system 253 mg/kg.
cyanosis of
extremities
Dinitrotoluene 0.2 mg/m3—TLV Ih, Ig, Con, S | Eye and skin Eyes, skin, ACGIH—A3¢ | V-1,V2,V-3, | Low-moderate
(25321-14-6) irritation, vertigo, respiratory and V-9 potential
fatigue, tremor, system, heart, contents Maximum
drowsiness, nausea, | liver, kidneys, detected
Vomiting, dermatitis, CNS, concentration 1is
cardiac arrhythmias, | reproductive in V-1 at
liver injury 135 mg/kg (V-9
sludge).
Hexachlorobutadie | 0.02 ppm—TLV Ih, Ig, Con, S | Eye and skin Eyes, skin, ACGI—A3°¢ V-1,V2,V-3, | Low-moderate
ne (87-68-3) irritation, vertigo, respiratory and V-9 potential
fatigue, tremor, system, heart, contents Maximum
drowsiness, nausea, | liver, kidneys, detected
vomiting, dermatitis, | CNS concentration is
cardiac arrhythmias, in V-9 at
liver injury 135 mg/kg.
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Table 2-1. (continued).

Material or

Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)
Bis (2-ethylhexyl) | 5 mg/m’—TLV Ih, Ig, Con Eye and mucous Eyes, respiratory | ACGIH—A3° | Tank and Low potential
phthalate 3 membrane irritation | system, CNS, TARC—2B° piping '
(117-81-7) > mg/m—PEL liver, NTP—R® contents Maximum
reproductive concentration
system, GI tract detected =
1,270 mg/kg
(sludge)
Radionuclides — Co-60, Cs-137, Sr-90 (dominant species)
Radionuclides ALARA, dose limit, Whole body Acute Blood-forming Yes — IARC Sources at High exposure
(whole-body and limiting conditions gastrointestinal cells, V-1, V-2, V-3, | potential
exposure) in accordance with disorders, bacterial gastrointestinal V-9,
radiological work infections, tract, and rapidly associated Low levels
permit (RWP) hemorrhaging, dividing cells piping and detected in soil
Alarming direct reading anemia, loss of body liquids, samples High
dosimetry (DRD) at fluids, cataracts, contaminated levels detected in
RWP defined set point temporary sterility soils, V-Tank sludge.
miscellaneous

Chronic cancer, pre-

cancerous lesions, samples. See
benign tumors, footnot? d
cataracts, skin regar dlf“g
changes, congenital criticality.
defects
Radionuclides ALARA, limiting Inhalation, High counts on Gl tract, Yes — IARC Sources at
(fixed and conditions in ingestion, portable air ionization of V-1, V-2, V-3,
removable surface | accordance with RWP absorption samplers, direct internal tissue V-9,
contamination) Posting of (broken or rea.ding instruments, through upta.ke agsgciated
contamination areas in damaged swipe counter of radionuclides piping and
accordance with skin) (scaler), and alarm liquids,
PRD-183 indication on PCM contaminated
soils,
miscellaneous

samples
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Table 2-1. (continued).

Material or
Chemical Exposure Limit® Exposure
(CAS No., and (Permissible Exposure Symptoms of Matrix or Potential (All
Ionization Limit and Threshold Routes of Overexposure” Target Organs Carcinogen? Source at Routes without
Potential) Limit Value) Exposure (Acute and Chronic) and System (Source)* Project Site Regard to PPE)

a. Sources: Threshold Limit Values Booklet (American Conference of Government Industrial Hygienists [ACGIH 2004]) and substance-specific standards (29 CFR 1910.1000, Tables Z-1, Z-2, Z-3).
b. These include (1) nervous system: dizziness, nausea, and lightheadedness; (2) dermis: rashes, itching, and redness; (3) respiratory system: respiratory effects; and, (4) eyes: tearing and irritation.

c. If yes, identify agency and appropriate designation (i.e., ACGIH Al or A2; National Institute of Occupational Safety and Health (NIOSH) ; Occupational Safety and Health Administration (OSHA);
International Agency for Research on Cancer (IARC); National Toxicology Program (NTP).

d. In 1998, an evaluation of criticality issues associated with TSF-09 determined that there is not sufficient radionuclide mass in each of the V-1, V-2, and V-3 tanks to sustain a critical reaction
(Blackmore 1998). Following additional Tank V-9 sampling, the criticality issues were analyzed again in 2003 with no criticality concern being identified as documented in EDF-3477, “Criticality
Concerns Associated with the TAN V-Tanks.”

ALARA = as low as reasonably achievable RWP = radiological work permit TWA = time-weighted average
IP = ionization potential STEL = short-term exposure limit TLV = threshold limit value

PEL = permissible exposure limit

NIOSH = National Institute of Occupational Safety and Health




Table 2-2. Summary of V-Tank remedial action activities, associated hazards, and mitigation.

ACTIVITY OR TASK: - TASK 1

V-Tank Remediation Task 1 — Mobilization and Site Preparation

o Mobilize equipment and materials to the site

o Setup and establish controlled zones and soil storage area (SSA)
o Mobilize heavy equipment

° Conduct system operability (SO) testing

Task 1 — Associated Hazards or Hazardous Agent and Mitigation

Hazard 1.1:

Mitigation:

Heavy equipment movement/vehicle traffic/material placement, staging SSA
high-density polyethylene (HDPE) cover/ —struck-by and caught-between hazards,
overhead equipment obstructions

(Level D PPE [Section 5.0] in conjunction with implementing hazards controls in
the following sections)

Section 2.2.5, Powered Equipment and Tools

Section 2.2.6, Electrical Hazards and Energized Systems
Section 2.2.10, Heavy Equipment and Moving Machinery
Section 2.2.11, Excavation, Surface Penetrations, and Outages
Section 2.2.12, Hoisting and Rigging of Equipment

Section 2.2.13, Overhead Objects and Hazards

Section 7, Site Security and Control

Hazard 1.2:

Mitigation:

Tripping hazards/working-walking surfaces—uneven, unstable or steep terrain,
rocks and debris, piping, cables and lines on ground

(Level D PPE [Section 5.0] in conjunction with implementing hazards controls in
the following sections)

Section 2.2.3, Working and Walking Surfaces

Hazard 1.3:

Mitigation:

Pinch points, sharp surfaces, overhead hazards—M aterials handling, usage of hand
tools, walking around equipment, and piping

(Level D PPE [Section 5.0] in conjunction with implementing hazards controls in
the following sections)

Section 2.2.1, Material Handling and Backstrain
Section 2.2.3, Working and Walking Surfaces
Section 2.2.13, Overhead Objects

Hazard 1.4:

Mitigation:

Lifting and back strain—material handling and movement, setting up controlled
area, SSA HDPE handling

(Level D PPE [Section 5.0] in conjunction with implementing hazards controls in
the following sections)

Section 2.2.1, Material Handling and Back Strain
Section 2.2.2, Repetitive Motion and Musculosk